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(54) AQUEOUS DISPERSION, ITS PRODUCTION, AND COATING COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an aqueous dispersion having high dispersion stability 
and storage stability and having high film-forming properties even in a high solid concentration 
without using any silane compound. 

SOLUTION: An aqueous dispersion containing composite particles of a core/ shell structure is 
produced by effecting the adsorption of (3) a radically polymerizable species such as a 
cationic radical polymerization initiator, a cationic vinyl monomer, or a surface-active cationic 
vinyl monomer by the surfaces of colloidal silica particles in the presence of a nonionic 
surfactant in an aqueous medium and polymerizing the vinyl monomer. By adjusting the 
reaction conditions, it is possible to control the formation ratio, composite particle/polymer 
particle/colloidal silica particle and, eventually, the gloss of a coating film. TM»<fe pefa ff o i T W " 
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[Claim 1] The aquosity dispersing element which the grain which the vinyl-polymerization field 
combined with the colloid silica grain front face is distributing in an aquosity medium through the 
residue of a cation nature polymerization active species. 

[Claim 2] The aquosity dispersing element of the claim 1 publication as which the cation nature 
polymerization active species was chosen from the cation nature radical polymerization initiator, the 
cation nature vinyl monomer, and the cation nature vinyl monomer that has surface activity ability and 
which is a kind at least. 

[Claim 3] The aquosity dispersing element of the claim 1 publication which is the spherical composite 



particle of the core/shell structure to which MNHHRIP^ a 



[Claim 4] The aquosity dispersing element of the claim 1 publication whose vinyl-polymerization field 
is a kind of polymer chosen from the acrylic (meta) monomer, the aromatic vinyl system monomer, and 
the vinyl-ester system monomer at least. 

[Claim 5] The aquosity dispersing element of the claim 1 publication which are the ^BKSSB^tBSSBR 
^^^mi^^s&^m^, and the cation nature polymerization active species 0. 1 - 20 weight section to the 



[Claim 6] The aquosity dispersing element of the claim 1 publication whose mean particle diameter of 
grain is 1 Onm - 1 micrometer. 

[Claim 7] The manufacture technique of the aquosity dispersing element which at least one radical 
polymerization active species chosen as (2) colloid silica grain front face from (3) cation nature radical 
polymerization initiator, the cation nature vinyl monomer, and the cation nature vinyl monomer that has 
surface activity ability is made to adsorb under presence of (1) nonionic surface active agent among an 
aquosity medium, and carries out the polymerization of the (4) vinyl monomer. 
[Claim 8] The manufacture technique of the aquosity dispersing element claim 7 publication that a 
Nonion nature surfactant has at Is^oif^thj^ 

[Claim 9] (4) The manufacture technique of the aquosity dispersing element claim 7 publication using 
the (1) nonionic surface active agent 0.1-20 weight section, (2) colloid silica grain 3 - 500 weight 
section, and (3) cation nature polymerization active species 0.1-20 weight section to the vinyl- 
polymerization field 100 weight section. 

[Claim 10] (la) The manufacture technique of the aquosity dispersing element the claim 7 publication 
which is under presence of the nonionic surface active agent below critical micelle concentration under 
presence of the nonionic surface active agent exceeding critical micelle concentration (lb), or (lc) 
presence of the nonionic surface active agent exceeding critical micelle concentration, moreover uses (3) 
radical-polymerization active species at a rate of an average of five or less molecules in one (2) colloid 
silica grain, and carries out the polymerization of the vinyl monomer. 

[Claim 1 1 ] The coating constituent which consists of an aquosity dispersing element of claim 1 
publication. 
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CLAIMS 



[Claim] 



core, and it uses the 






[Claim 12] The coating constituent of the claim 1 1 publication which consists of an aquosity dispersing 
element of a composite particle and colloid silica grain which are the former / latter =100 / 0 - 50/50 
(weight ratio) in a solid-content conversion comparatively. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention consists of an aquosity dispersing 
element which consisted of a composite^ and uses an osgd&k 

pc^ni^asiskell, its manufacture technique, and an aforementioned aquosity dispersing element, and a 
coat plasticity and resistance to conlamination are highly related with the coating constituent which can 
control gloss, a mechanical property, etc. 
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PRIOR ART 



[Prior art] As for the colloid silica, a degree of hardness, a mechanical strength, antistatic nature, organic 
[ that are excellent chemical-resistant and weatherproof, and the organic polymer excels / organic / in 
flexibility adhesion, etc., and composite-ized both ], and the inorganic compound aquosity constituent 
are known. For example, the aquosity lagging material which makes a principal component mixture, 
such as a vinyl acetate emulsion, an acrylic emulsion, and a colloid silica, a water hardenability binder, 
is known. However, the bonding strength of an organic polymer and an inorganic substance is small, and 
these aquosity coating is not enough as the endurance and the coat plasticity over a long period of time, 
durability, etc. Moreover, it is difficult for a coat plasticity to fall in the coating constituent which uses 
the blend system of the aforementioned colloid silica and an organic polymer as a binder, if the amount 
of a colloid silica is made [ many ], and to reconcile the stain resistance and coat plasticity by the colloid 
silica with the sufficient balance in high level. Furthermore, if gloss ******$, such as a silica and a 
calcium carbonate, are used in case the gloss of a paint film is adjusted, durability, weather resistance, 
and machine physical properties will fall in connection with increase in quantity of gloss ****** 
[0003] In order to carry out the chemical bond of the colloid silica and the organic polymer as an 
inorganic substance, the aquosity resin dispersing element which carries out copolymerization of a silane 
system monomer and the colloid silica to a Provisional-Publication-No. 71316 [ 59 to ] official report 
and a Provisional-Publication-No. 37168 [ 63 to ] official report, and is obtained is indicated. Since a 
chemical bond is formed between a colloid silica and a silane system monomer, the compatibility and 
compatibility of an inorganic substance and an organic polymer are good, and are excellent in durability, 
alkali resistance, and resistance to contamination with this dispersing element. However, the stability of 
the obtained aquosity dispersing element or coating is low, since a paint film is heterogeneity, deflation 
of a paint film and cohesive force may be strong, a crack may occur in a paint film, and a difficulty is in 
endurance. 

[0004] After carrying out distributor shaft coupling of a colloid silica and the organoalkoxysilane to a 
publication-number 194208 [ nine to ] official report, the polymerization of the vinyl monomer is carried 
out and manufacturing the aquosity dispersing element of a core / shell-like composite particle is 
proposed. However, it is difficult to obtain the aquosity dispersing element of 40 % of the weight or 
more of solid contents, and while viscosity increases remarkably, by the high solid content, ****** is 
inferior, when the colloid silica 50nm or less which an intensity good as a paint film discovers is used. 
Moreover, in order to obtain stable core / shell-like composite particle, it is necessary to use many 
special silane compounds which have a methacryloyl machine, and is disadvantageous in cost. 
Furthermore, overall-reaction time cannot turn into 10 hours or more, and the aquosity dispersing 
element or binder for coating cannot be manufactured advantageously industrially. 
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TECHNICAL PROBLEM 



[Object of the Invention] Therefore, even if the purpose of this invention has a distributed stability and a 
high shelf life and solid-content concentration is high, it is in offering the high aquosity dispersing 
element and its manufacture technique of ******. Other purposes of this invention are to offer the 
aquosity dispersing element which has the property which was advantageously excellent economically, 
and its manufacture technique, without using a special silane compound. Another purpose of this 
invention is to offer the aquosity variance object which makes a principal component the core / shell-like 
composite particle which uses a core and an organic polymer as shell for a colloid silica, and its 
manufacture technique. Still another purpose of this invention is to offer the manufacture technique of 
an aquosity dispersing element that the amount of generation of polymer independent grain and the 
degree of surface coating of colloid silica grain are controllable. Other purposes of this invention can 
mgjif nin wnr)trlinti rif r rl^P^^^^anp^^n, and Jweatheraesistanee o^ are to 

offer the coating constituent which can form the l^^^^^^Mmg^SSS^^ Still another purpose of 
this invention is to offer the coating constituent which can adjust the gloss of a paint film, without using 
gloss ******, 
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EFFECT OF THE INVENTION 



[Effect of the invention] In this invention, since an aquosity variance object contains the aforementioned 
composite particle (the core I shell-like composite particle which uses especially a colloid silica as a core 
and uses an organic polymer as shell), even if a distributed stability and a shelf life are high and solid- 
content concentration is high, ****** can be raised. Moreover, the aquosity dispersing element which 
has the property which was advantageously excellent economically can be obtained v without using a 
special silane compoundritHfee^cos^^ 
c^ffflffifflffir^ 

Wgh^aircHhe^ in the constituent with the high 

composition rate of a colloid silica, thermal resistance and fire retardancy are greatly improvable, 
maintaining high ******. Furthermore, the amount of generation of vinyl-polymerization field grain and 
the degree of surface coating of colloid silica grain can be controlled, and the composition rate of a 
composite particle / vinyl-polymerization field grain / colloid silica grain system can be adjusted. 
Therefore, the gloss of a paint film can be adjusted, without using gloss ******. 
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MEANS 



[The means for solving a technical problem] This invention persons direct their attention to colloid silica 
grain being charged in negative in an aquosity medium, zealously as a result of a study the 
aforementioned technical probrem of this invention among an aquosity medium When the cation nature 
radical polymerization active species was made to stick to a colloid silica grain front face uniformly and 
the polymerization of the vinyl monomer was carried out to it, silica grain and the vinyl-polymerization 
field joined together effectively, it found out that the high aquosity dispersing element of a distributed 
stability and ****** was obtained, and this invention was completed. That is, in the aquosity dispersing 
element of this invention, the composite particle which the vinyl-polymerization field combined with the 
colloid silica grain front face is distributing in an aquosity medium through the residue of a cation nature 
polymerization active species. As the aforementioned cation nature polymerization active species, a 
cation nature radical polymerization initiator, a cation nature vinyl monomer, the cation nature vinyl 
monomer that has surface activity ability can be used, and the vinyl-polymerization field can be formed 
by the acrylic (meta) monomer, the aromatic vinyl system monomer, the vinyl-ester system monomer, 
etc. In such an aquosity dispersing element, the mean particle diameter of the aforementioned composite 
particle is 1 Onm - about 1 micrometer. 

[0007] The aforementioned aquosity dispersing element makes at least one radical polymerization active 
species chosen as (2) colloid silica grain front face from (3) cation nature radical polymerization 
initiator, the cation nature vinyl monomer, and the cation nature vinyl monomer that has surface activity 
ability adsorb under presence of (1) nonionic surface active agent among an aquosity medium, and can 
be manufactured by carrying out the polymerization of the (4) vinyl monomer, this invention also 
indicates the coating constituent containing the aforementioned aquosity dispersing element. 
[0008] 

[Gestalt of implementation of invention] The composite particle which constitutes the aquosity 
dispersing element of this invention consists of colloid silica grain, a cation nature polymerization active 
species combined with this silica grain front face, and the vinyl-polymerization field combined with the 
aforementioned silica grain front face through the residue of this cation nature polymerization active 
species, and is distributed in an aquosity medium. In a composite particle, colloid silica grain constitutes 
a core and the vinyl-polymerization field constitutes shell. Such an aquosity dispersing element may 
usually contain the dispersant (especially nonionic surface active agent). 

[0009] As colloid silica grain (colloidal silica), 5nm - 1 micrometer of mean particle diameters, the 
colloid (colloid) of the particle of an about 10-100nm silicic anhydride can be used preferably, and a 
Provisional-Publication-No. 1 12732 [ 53 to ] official report, the Japanese Patent Publication No. 9051 
[ 57 to ] official report, this 57 No. -51653 official report, etc. can be referred to about colloidal silica. 
[0010] A colloid silica can also be prepared and used with a sol-gel method, and can also use 
commercial elegance, the case where a colloid silica is prepared with a sol-gel method — Werner Stober 
et al;J.Colloid and Interface Sci., 26, 62-69 (1968), Rickey D.Badley et al;Langmuir 6, 792-801 (1990), 
Japan Society of Colour Material, and 61 [9] 488-493 (1988) etc. can be referred to. 
[001 1] The commercial elegance of a colloid silica is the snow tex from Nissan Chemistry. - XL (40- 
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60nm of mean particle diameters), Snow tex - YL (50-80nm of mean particle diameters), snow tex - ZL 
(70-100nm of mean particle diameters), PST-2 (21nm of mean particle diameters), snow tex 20 (10- 
20nm of mean particle diameters) Si02 / Na20> 57, snow tex 30 (10-20nm of mean particle diameters) 
Si02 / Na20> 50, snow tex C (10-20nm of mean particle diameters) Si02 / Na2 0> 100, snow tex O 
(10-20nm of mean particle diameters) Si02 / Na2 0> It can receive as 500, snow tex 50 (20-30nm of 
mean particle diameters), etc. From Asahi Electrification to (10-20nm of mean particle diameters, 40 % 
of the weight of solid contents) ********** AT-40 It can receive as ********** AT-50 (20-30nm of 
mean particle diameters, 50 % of the weight of solid contents) etc. (in addition, Si02 / Na2 O shows the 
inclusion weight ratio of a silicon dioxide and a sodium hydroxide (it converts into Na2 O), and is 
indicated by the catalog). When using commercial elegance, ********** AT-40, AT-50, the snow tex 
40 and 50, etc. are desirable. 

[0012] A principal component is a silicon dioxide and the colloid silica may contain the alumina, the 
sodium aluminate, etc. as a little component. Moreover, the colloid silica may contain inorganic bases (a 
sodium hydroxide, a potassium hydroxide, a lithium hydroxide, ammonia, etc.) and organic bases 
(tetramethylammonium etc.) as a stabilizer. 

[0013] Such colloid silica grain is usually charged in negative in an aquosity medium. Therefore, in this 
invention, in order to form the radical polymerization active spot in the front face of silica grain, a cation 
nature polymerization active species is used. It sticks to a cation nature polymerization active species in 
static electricity with the negative charge of the colloid silica grain front face used as a core, it carries 
out the hydrophobing of the silica grain front face, and offers the place of a polymerization. 
[0014] The cation nature vinyl monomer which has a cation nature radical polymerization initiator, the 
cation nature vinyl monomer which has at least one ethylene nature unsaturation machine, and at least 
one ethylene nature unsaturation machine, and has surface activity ability as a cation nature 
polymerization active species can be illustrated. These active speciess are independent, or are combined 
two or more sorts and can be used. 

[0015] As a cation nature radical initiator, 2 and 2 ! -azobis [- (2-imidazoline-2-****) 2 Propane] 2 
hydrochloride] (Wako Pure Medicine Industry, tradename VA044), 2, and 2'-azobis (2-amidino 
propane) 2 hydrochloride] (Wako Pure Medicine Industry, tradename V50) etc. can be illustrated, for 
example. As a cation nature vinyl monomer, they are acrylic-acid (meta) 2-hydroxypropyl 
trimethylammoniumchloride (the Nippon Oil & Fats Co., Ltd. make, ********** qa) and 
************ (meta) C 1-4, for example. Alkylamino C 2-3 The quarternary ammonium salt [(meta ) 
ethyl-acrylate trimethylammonium chloride, ethyl-acrylate (meta) triethyl ammoniumchloride, ethyl- 
acrylate (meta) dimethylbenzyl ammonium chloride], etc. of alkyl ester etc. can be illustrated. A colloid 
silica grain front face is adsorbed and a cation nature vinyl monomer can be used for copolymerization 
with a vinyl monomer. 

[0016] As a cation nature vinyl monomer which has surface activity ability, it is ************ (meta) 
C 1-4, for example. Alkylamino C 2-3 Quartemary-ammonium-salt [(meta )ethyl-acrylate dimethyl 
monochrome C5-20 alkylammonium chloride etc. N]-alkyl-N of alkyl ester, N-diaryl ethanolamine 
hydrochloride (Asahi Denka Kogyo K.K., SDX-236), etc. can be illustrated. The cation nature vinyl 
monomer which has surface activity ability can be used for copolymerization with a vinyl monomer like 
the aforementioned cation nature vinyl monomer. 

[00 1 7] the amount of the cation nature polymerization active species used « a surface area, a modality, 
etc. of colloid silica - responding - it can choose - for example, the vinyl-polymerization field 100 
weight section - receiving - 0.1 - 20 weight section - desirable - 0.5 - 15 weight section - it is 1 - 10 
weight section grade still preferably the amount of the cation nature polymerization active species used 
to colloid silica grain - a solid-content conversion - it is ~ the colloid silica grain 100 weight section - 
receiving - the cation nature polymerization active species 0.1-20 weight section - desirable ~ 0.5 - 
1 5 weight section - it is 1 - 1 0 weight section grade still preferably 

[0018] The vinyl-polymerization field can be formed by the polymerization nature monomer of common 
use, and may be independent or a copolymer. The radical polymerization nature monomer which has at 
least one ethylene nature unsaturation machine, for example, an acrylic (meta) monomer, an aromatic 
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vinyl system monomer, a vinyl-ester system monomer, etc. are contained in the monomer which forms 
the vinyl-polymerization field. These monomers are independent, or are combined two or more sorts and 
can be used. 

[0019] Acrylic-acid alkyl ester [methyl (meta) aery late, (Meta) Ethyl (meta) aery late and n- or i-propyl 
(meta) acrylate, 2-methyl-2-nitroglycerine propyl (meta) acrylate, n-, i-, s-, or t-butyl (meta) acrylate, n- 
or t-pentyl (meta) acrylate, 3 -pentyl (meta) acrylate, 2 and 2-dimethyl butyl (meta) acrylate, n-hexyl 
(meta) acrylate, Cetyl (meta) acrylate, n-octyl (meta) acrylate, 2-ethylhexyl (meta) acrylate, 4-methyl-2- 
propyl pentyl (meta) acrylate, Acrylic-acid (meta) CI -20 alkyl ester [, such as n-octadecyl (meta) 
acrylate, ]], Cycloalkyl (meta) acrylate [cyclohexyl (meta) acrylate, ], aralkyl (meta) acrylate [benzyl 
(meta) acrylate] etc., such as cyclopentyl (meta) acrylate, Polycyclic formula (meta) acrylate [2- 
isobornyl (meta) acrylate, 2-norbornyl methyl (meta) acrylate, 5-norbornene-2-ylmethyl (meta) 
acrylate, ], such as 3-methyl-2-norbornyl methyl (meta) acrylate, Hydroxy 1 inclusion (meta) acrylic- 
esters [hydroxyethyl (meta) acrylate, ], such as 2-hydroxy propyl (meta) acrylate, 2, and 3-dihydroxy 
propylmethyl-butyl (meta) methacrylate, An alkoxy group or phenoxy machine inclusion (meta) acrylic- 
esters [2-methoxy ethyl (meta) acrylate, 2-ethoxy ethyl (meta) acrylate, 2-methoxy methoxy ethyl (meta) 
acrylate, 3-methoxy butyl (meta) acrylate, ethyl carbitol (meta) acrylate, ], such as phenoxy ethyl (meta) 
acrylate, and epoxy-group inclusion (meta) acrylic esters [glycidyl (meta) acrylate] etc. halogen 
inclusion (meta) acrylic-esters [— 2, 2, and 2-truffe ****** ethyl (meta) acrylate — 2, 2, and 2-truffe 
****** ethyl ethyl (meta) acrylate, tetrafluoro propyl (meta) acrylate, ], such as hexafluoro propyl 
(meta) acrylate, ****** fluoro pentyl (meta) acrylate, and heptadeca fluoro ****** (meta) acrylate, and 
acrylamides (meta) [— for example An acrylamide, N-methyl (meta) acrylamide, an N-n-butyl (meta) 
acrylamide, (Meta) An N-i-propyl (meta) acrylamide, an N-t-butyl (meta) acrylamide, An N and N- 
dimethyl (meta) acrylamide and 2-(meta) acrylamide-isobutane sulfonic acid, Acrylamidepropyl 
trimethylammoniumchloride, (Meta) A diacetone (meta) acrylamide, acryloyl morpholine (meta), ], such 
as N-methylol (meta) acrylamide, alkylamino alkyl (meta) acrylate [dimethyl aminoethyl (meta) 
acrylate] etc., Vinylcyanides [(meta )acrylonitrile etc. vinyl esters] an aromatic (vinyls [ for example, ],' 
such as vinyl acetate) compound (for example, styrene — ) p.****** styrene, t-butyl styrene, an alpha 
methyl styrene, styrene sulfonic-acid sodium, etc., A carboxyl group inclusion monomer or its salt 
[(meta )an acrylic acid, an itaconic acid, a maleic acid, a fumaric acid, or its salt], A sulfonic group 
inclusion monomer or its salt [vinyl sulfonic acid, vinyl sulfonic-acid sodium, ], such as allyl-compound 
sulfonic-acid sodium and metallyl sulfonic-acid sodium, an unsaturation multiple-valued carboxylic-acid 
derivative (a maleic-acid dimethyl and a dibutyl maleate — ) N-substitute maleimide, such as ester, such 
as a fiimaric-acid diethyl, and N-phenyl maleimide etc., N- vinyl multiple- valued carboxylic-acid imide 
[N-vinyl ******** imide] etc., Dienes (for example, a butadiene, a cyclopentadiene, an isoprene) a 
heterocycle formula vinyl monomer (N-vinyl pyrrolidone and N-vinyl oxazolidone — ) N-vinyl amides 
(N-vinyl formamide --), such as 1 -vinyl imidazole and 4-vinylpyridine An N-vinyl-N-methyl 
formamide, N-vinyl acetamide, an N-vinyl-N-methyl acetamide, etc., Halogen inclusion vinyl 
monomers (vinyl chloride, kinky thread DIN chloride, etc.), vinyl alkyl ether, and olefins (for example, 
methyl vinyl ether etc.) (ethylene, a propylene, 1-butene, isobutene, etc.) can be illustrated. These vinyl 
monomers are independent, or are combined two or more sorts and can be used. 
[0020] An acrylic (meta) monomer, an aromatic vinyl system monomer, a vinyl-ester system monomer, 
etc. are contained in a desirable vinyl monomer. Especially, an acrylic monomer is used in many cases at 
least (meta). 

[0021] You may use a vinyl monomer together with the poly functional nature vinyl monomer which has 
two or more unsaturation machines. As a polyfunctional nature vinyl monomer, for example 
Divinylbenzene, 4, and 4'-isopropylidene ******** range (meta) acrylate, 1, 3.********** (meta) 
acrylate, 1, 4-cyclo hexylene dimethylene (meta) acrylate, Ethylene ************ ( me ta) acrylate, 
diethylene ************ (meta) acrylate, ************************ (meta) acrylate, tetrapod ' 
ethylene ************ ( meta ) acrylate, ********** ran ge (meta) acrylate, diisopropylidene 
************ (meta) acrylate, ******** oxy-methane, ************ ( meta ) acrylate, allyl-compound 
(meta) acrylate, 
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EXAMPLE 



[Example] Although this invention is explained still in detail below based on a synthetic example, an 
example, and the example of a comparison, these examples do not limit this invention. 
Colloid silica (product [ made from Asahi Electrification ], AT-50, 50 % of the weight [ of solid 
contents ], 20-30nm of mean particle diameters) 200g is put into synthetic example 1 churning 
equipment, a thermometer, a dropping funnel, and the 1000ml 4 ** opening flask made from glass 
equipped with the reflux cooling pipe, and it adds under a nitrogen draft, agitating 3.0g (NE-20, 80%, 
reactivity) of nonionic surface active agents. 2N-H2 S04 After adjusting to pH 7.5-8, the solution (2,0g 
of a 2 and 2 r -azobis amidino propane and 2 hydrochlorides and lOOg of distilled water) was dropped for 
30 minutes with the dropping funnel, agitating by 300rpm. Furthermore, 5g of the vinyl monomers of a 
methyl methacrylate (MMA) / acrylic-acid n-butyl (nBA) / methacrylic-acid (MAA) =49 / 50/1 (weight 
ratio) is dropped for 1 0 minutes, a temperature up is carried out to 70 degrees C after that, and it is left 
for 30 minutes. Then, 0.4g of ammonium persulfates was added and 95g of the vinyl monomers of 
MMA/n-BA/MAA==49 / 50/1 (weight ratio) was dropped for 4 hours. Reaction temperature was held at 
70 degrees C, after the instillation end, it held at 70 more degrees C for 1 hour, and churning was 
continued. It cooled after this, and aqueous ammonia adjusted to pH 8.5 25%, and 402g of compound 
particle variance objects was obtained (98% of yield, 50 % of the weight of solid contents, 72nm of 
mean particle diameters). 

[0049] In synthetic example 2 churning equipment, a thermometer, a dropping funnel, and the 1000ml 4 
** opening flask made from glass equipped with the reflux cooling pipe Colloid silica (product [ made 
from Nissan Chemistry ], ST-50, 50 % of the weight [ of solid contents ], 20-30nm of mean particle 
diameters) 200g is put in. It adds under a nitrogen draft, agitating 3.0g (the Kao Corp. make, 840S, 70 % 
of the weight of solid contents) of nonionic surface active agents. The solution (4.0g (the Nippon Oil & 
Fats Co., Ltd. make, ********** qa, 50 % of the weight of solid contents) of cation nature monomers 
and lOOg of distilled water) was dropped for 30 minutes with the dropping funnel, agitating to 300rpm. 
Furthermore, 5g of the vinyl monomers of MMA/nB A/MAA=49 / 50/1 (weight ratio) was dropped for 
10 minutes, the temperature up was carried out to 70 degrees C, 0.5g of potassium persulfate was added, 
and it was left for 30 minutes. Then, after adding l.Og (the Kao Corp. make, ******** 20C, 25 % of the 
weight of solid contents) of anionic surface active agents, 95g of the vinyl monomers of 
MMA/nB A/MAA-49 / 50/1 (weight ratio) was dropped for 4 hours. Reaction temperature was held at 
70 degrees C, and after the instillation end was held at 70 degrees C for 1 hour, and continued churning. 
It cooled after this, aqueous ammonia adjusted to pH 8.5 25%, and 401g (98% of yield, 50 % of the 
weight of solid contents, 65nm of mean particle diameters) of compound particle variance objects was 
obtained. 

[0050] Colloid silica (product [ made from Nissan Chemistry ], ST-40, 40 % of the weight [ of solid 
contents ], 1 0-20nm of mean particle diameters) 250g is put into synthetic example 3 churning 
equipment, a thermometer, a dropping funnel, and the 1000ml 4 ** opening flask made from glass 
equipped with the reflux cooling pipe. Under a nitrogen draft, It adds, agitating 3.75g (the product made 
from Asahi Electrification, NE-20, 80 % of the weight of solid contents) of nonionic surface active 
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agents. The solution (3.0g (the product made from Asahi Electrification, SDX-236) of reactant cationic 
surface active agents and 50g of distilled water) was dropped for 30 minutes with the dropping funnel, 
agitating to 300rpm. Furthermore, 5g of the vinyl monomers of MMA/nB A/MAA==49 / 50/1 (weight 
ratio) was dropped for 10 minutes, the temperature up was carried out to 70 degrees C, 0.5g of 
potassium persulfate was added, and it agitated for 60 minutes. Then, after adding l.Og (Kao Corp,, 
******** 20C, 25 % of the weight) of anionic surface active agents, 95g of the vinyl monomers of 
MMA/nBA/MAA=49 / 50/1 (weight ratio) was dropped over 4 hours. Temperature was held to 70%, 
and after the instillation end was held at 70 degrees C for 1 hour, and it continued churning for it. It 
cooled after this, aqueous ammonia adjusted to pH 8.5 25%, and 400g of compound particle variance 
objects was obtained (98% of yield, 50 % of the weight of solid contents, 58nm of mean particle 
diameters). 

[0051] Colloid silica (product [ made from Asahi Electrification ], AT-50, 50 % of the weight [ of solid 
contents ], 20-30nm of mean particle diameters) 200g is put into synthetic example 4 churning 
equipment, a thermometer, a dropping funnel, and the 1 000ml 4 * * opening flask made from glass 
equipped with the reflux cooling pipe, and it adds under a nitrogen draft, agitating 6.25g (the product 
made from Asahi Electrification, NE-20, 80 % of the weight, reactivity) of nonionic surface active 
agents. 2N-H2 S04 After adjusting to pH 7.5-8, the solution of 2.0g of 2 and 2-azobis (amidino 
propane) and 2 hydrochlorides and lOOg of distilled water was dropped for 30 minutes with the 
funnel, agitating to 300rpm. Furthermore, 5g of the vinyl monomers of MMA/nB A/MA A=49 / 50/1 
(weight ratio) was applied for 10 minutes, and they were dropped, and after that, the temperature up was 
carried out to 70 degrees Q and it was left for 60 minutes. Then, in addition, 95g of the vinyl monomers 
of MMA/nB A/MAA=49 / 50/1 (weight ratio) was dropped over 4 hours 0.4g of ammonium persulfates. 
The temperature under instillation was held at 70 degrees C, and after the instillation end was held at 70 
more degrees C for 1 hour, and it continued churning for it. Then, it cooled, and aqueous ammonia 
adjusted to pH 8.5 25%, and the aquosity variance object (50 % of the weight of solid contents, 48nm of 
mean particle diameters) was obtained. 

[0052] Colloid silica (product [ made from Nissan Chemistry ], ST-50, 50 % of the weight [ of solid 
contents ], 20-3 Onm of mean particle diameters) 200g is put into synthetic example 5 churning 
equipment, a thermometer, a dropping funnel, and the 1 000ml 4 * * opening flask made from glass 
equipped with the reflux cooling pipe. Under a nitrogen draft, It adds, agitating 3.0g (the Kao Corp. 
make, emulgen 840S, 70 % of the weight of solid contents) of nonionic surface active agents. The 
solution of 1.2g (the Nippon Oil & Fats Co., Ltd. make, ********** q A> 50 g /o of ^ we i g ht of solid 
contents) of cation nature monomers and lOOg of distilled water was dropped for 30 minutes with the 
dropping funnel, agitating to 300rpm. Furthermore, 5g of the vinyl monomers of MM A/nB A/MAA=49 / 
50/1 (weight ratio) was applied for 10 minutes, they were dropped, the temperature up was carried out to 
70 degrees C, 0.5g of potassium persulfate was added, and it was left for 60 minutes. Then, after adding 
1 .0g (the Kao Corp. make, ******** 20C, 25 % of the weight of solid contents) of anionic surface 
active agents, 95g of the vinyl monomers of MMA/nB A/MAA=49 / 50/1 (weight ratio) was dropped 
over 4 hours. The temperature under instillation was held at 70 degrees C, and after the instillation end 
was held at 70 degrees C for 1 hour, and it continued churning for it. Then, it cooled, and aqueous 
ammonia adjusted to pH 8.5 25%, and 400g (98% of yield, 50 % of the weight of solid contents, 60nm 
of mean particle diameters) of aquosity variance objects was obtained. 

[0053] Colloid silica (product [ made from Nissan Chemistry ], ST-40, 40 % of the weight [ of solid 
contents ], 10-20nm of mean particle diameters) 250g is put into synthetic example 6 churning 
equipment, a thermometer, a dropping funnel, and the 1000ml 4 ** opening flask made from glass 
equipped with the reflux cooling pipe. Under a nitrogen draft, It adds, agitating 6.25g (the product made 
from Asahi Electrification, NE-20, 80 % of the weight of solid contents) of nonionic surface active 
agents. The solution of 1.2g (the product made from Asahi Electrification, SDX236) of reactant cationic 
surface active agents and 50g of distilled water was dropped for 30 minutes with the dropping funnel, 
agitating to 300rpm. Furthermore, 5g of the vinyl monomers of MMA/nB A/MAA=49 / 50/1 (weight 
ratio) was dropped for 10 minutes, the temperature up was carried out to 70 degrees C, 0.5g of 
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ammonium persulfates was added, and it agitated for 60 minutes. Then, after adding l.Og (the Kao Corp. 
make, ******** 20C, 25 % of the weight of solid contents) of anionic surface active agents, 95g of the 
vinyl monomers of MMA/nB A/MAA=49 / 50/1 (weight ratio) was dropped over 4 hours. The 
temperature under instillation was held at 70 degrees C, after it held after the instillation end at 70 
degrees C for 1 hour and it continued churning, it cooled, and 25%, it is aqueous ammonia, was adjusted 
to pH 8.5, and obtained 400g (98% of yield, 50 % of the weight of solid contents, 49nm of mean particle 
diameters) of aquosity variance objects. 

[0054] The aquosity variance object was obtained like the above-mentioned synthetic example using the 
component shown in seven to synthetic example 1 2 table 1 . 

[0055] Colloid silica (product [ made from Nissan Chemistry ], ST-40, 40 % of the weight, 10-20nm of 
mean particle diameters) 250g, 20g (the Kao Corp. make, ******** 20C, 25 % of the weight of solid 
contents) of anionic surface active agents, and 135g of distilled water are put into the 1000ml 4 ** 
opening flask equipped with example of comparison synthesis 1 churning equipment, the thermometer, 
the reflux cooling pipe, and the dropping funnel, and it is 2N-H2 S04. It adjusts to pH 7.5 and agitates 
The bottom of a nitrogen draft, and after carrying out a temperature up to 60 degrees C, 3-methacryloyl- 
oxypropyl-trimethoxysilane lOg was added, and it agitated for 4 hours. Then, 0.5g of ammonium 
persulfates and 0.2g of sodium bisulfites were added, and lOOg of the vinyl monomers of 
MMA/nBA/MAA==49 / 50/1 (weight ratio) was further dropped for 4 hours. The reaction temperature 
under instillation was held at 65 degrees C, and after the instillation end continued churning for 1 hour. 
It cooled after that, and aqueous ammonia adjusted to pH 8.5 25%, and 500g (98% of yield, 40 % of the 
weight of solid contents, 41nm of mean particle diameters) of compound particle variance objects was 
obtained. 

[0056] Colloid silica (product [ made from Asahi Electrification ], AT-50, 50 % of the weight [ of solid 
contents ], 20-30nm of mean particle diameters) 300g is put into example of comparison synthesis 2 
churning equipment, a thermometer, a dropping funnel, and the 1000ml 4 ** opening flask made from 
glass equipped with the reflux cooling pipe. 2N-H2 S04 After adjusting to pH 8.5 and adding 20g (the 
Kao Corp. make, ******** 20C, 25 % of the weight of solid contents) of anionic surface active agents, 
and lOOg of distilled water, a temperature up is carried out to 70 degrees C. 0.5g of potassium persulfate 
was added under the nitrogen draft, lOOg of the vinyl monomers of MMA/nB A/MAA=49 / 50/1 (weight 
ratio) was dropped for 4 hours, it held at 70 degrees C after that for 1 hour, and churning was continued. 
Then, it cooled, and aqueous ammonia adjusted to pH 8.5 25%, and 509g (98% of yield, 50 % of the 
weight of solid contents, 59nm of mean particle diameters) of aquosity variance objects was obtained. 
[0057] It adds, respectively in example of comparison synthesis 3 churning equipment, a thermometer, a 
dropping funnel, and the 1000ml 4 ** opening flask made from glass equipped with the reflux cooling 
pipe, and 12g [ of anionic surface active agents ] (Kao Corp. make, ******** 20C, 25 % of the weight 
of solid contents) and colloidal silica (product [ made from Nissan Chemistry ], snow tex 30, 30 % of 
the weight of solid contents) 333g and 65g of distilled water are agitated in them. The bottom of a 
nitrogen draft, and after carrying out a temperature up to 60 degrees C, 0.5g of ammonium persulfates 
and Q,2g of sodium bisulfites were added, and 1 OOg of the vinyl monomers of 

MMA/nBAMAA/gamma-methacryloyl-oxypropyl-trimethoxysilane =49/49.5/1 / 0.5 (weight ratio) was 
dropped over 3 hours. The reaction temperature under instillation was held in 60-70 degrees C, and after 
the instillation end continued churning at this temperature for 2 hours. It cooled after that, and aqueous 
ammonia adjusted to pH 8.5 25%, and 508g (39 % of the weight of solid contents, 76nm of mean 
particle diameters) of compound particle variance objects was obtained. 

[0058] It analyzed by the transmission electron microscope about the aquosity dispersing element of the 
examples 1, 2, 4, 5, and 6 of [rate of composite-particle, polymer grain, and colloidal silica grain] 
synthesis, and the example 3 of comparison synthesis. First, the aquosity dispersing element of a sample 
was diluted with distilled water 1 0 times, and on mesh Cu200A which stretched the carbon layer for the 
diluent, the spatula was used, and it little-carried very much, and dried. The xeransis layer was observed 
by the transmission electron microscope TEM (the product made from the JEOL ******** ? JEM 1220). 
On condition that acceleration voltage 1 OOkv and the scale factor 20,000, about 200 pieces were 
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observed about one sample, and the number rate of a core-shell type composite particle / polymer 
independent grain / colloid silica grain was computed. In addition, in the aquosity dispersing element 
obtained in the example 3 of comparison synthesis, the number rates of a core-shell type composite 
particle / polymer independent grain / colloid silica grain were 12 / 25/63. 
[0059] 
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It is the aquosity dispersing element which the dispersing element of the synthetic examples 1 and 2 
does not almost have polymer independent grain and colloid silica grain, and consisted of this by the 
core-shell type composite particle. The aquosity dispersing element of the synthetic example 4 consists 
of about 35 % of the weight of polymer independent grain, and about 65 % of the weight of the 
composite particles of core-shell structure. The aquosity dispersing element of the synthetic example 5 
consists of about 30 % of the weight of silica grain, and about 65 % of the weight of the composite 
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particles of core-shell structure. The aquosity dispersing element of the synthetic example 6 consists of a 
3 component system of a core-shell structure composite particle / polymer independent grain / silica 
grain. Although a part of composite particle of core-shell structure accepts, most of the aquosity 
dispersing element of the example 1 of comparison synthesis are polymer independent grain and silica 
grain. 

[0060] While the aquosity dispersing element of the examples 2, 3, and 6 of [shelf-life] synthesis and the 
example 1 of comparison synthesis is saved for three months in ordinary temperature, it will be saved at 
the temperature of 50 degrees C for ten days, and it is promotion shelf-life ******. a result is shown in 



Table 2. 
[0061] 
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Also in the store stability in a room temperature, and the 50-degree C accelerated test, the aquosity 
dispersing element of the synthetic examples 2, 3, and 6 does not have change of**** and an 
appearance, and showed the good shelf life. On the other hand, in the example of comparison synthesis, 
probably because it was based on the silanol compound of disengagement, the **** inclination accepted 
and remarkable **** accepted especially at the 50-degree C accelerated test. 
[0062] To the beaker made from steel of 1500ml of [coating constituent] examples, 10. 8g of distilled 
water, 5.0g (the product made from Asahi Electrification, 420 or 20 % of the weight of UHs) of 
thickeners, 4.0g (the Kao Corp. make, ******** EP) of dispersants, l.Og (the Kao Corp. make, emulgen 
L-40) of wetting agents, and a surface-control agent (****** 8034), adding 0.8g and agitating by 
lOOOrpm 80g (the Ishihara Sangyo Kaisha, Ltd. make, JR-603) of titanium oxide is added gradually, and 
it agitates by rotational frequency 3000rpm for 15 minutes using a day spar. Then, 200g (emulsion) of 
the aquosity dispersing elements of the synthetic example 1 was gradually added by rotational frequency 
lOOOrpm, 60g of distilled water was added further, and churning was performed for 5 minutes. Next, 
12g (the product made from Consonance, **************, butyl carbitol acetate) of film formation 
assistants was added, churning was continued for 5 minutes to the pan, and white coating was obtained. 
[0063] It changed to 200g of the aquosity dispersing elements of the example 1 of comparison example 

1 synthesis, and white coating was obtained using emulsion (G-25, 50 % of the weight, product made 
from Mizutani paint) 200g. namely, the beaker made from 500ml still - 10.8g of distilled water, 5.0g 
(20 % of the weight, UH-420) of thickeners, 4.0g (******** EP) of dispersants, l.Og (emulgen L40) of 
wetting agents, and a surface-control agent - 80g (JR-603) of titanium oxide is added gradually, adding 
0.8g (****** 8034) and agitating by lOOOrpm by the dace spar After setting a rotational frequency to 
3000rpm, churning was continued for 15 minutes. After setting a rotational frequency to lOOOrpm after 
that, emulsion (G-25, 50 % of the weight, product made from Mizutani paint) 200g is added. 
Furthermore colloid silica 150g (********** AT-50) was added, 60g of water and 12g 
(**************) of film f ormat i on ass i stants were added further, it carried out for churning 10 
minutes, and white coating was obtained. 

[0064] It changed to 200g of the aquosity dispersing elements of the example 1 of comparison example 

2 synthesis, and white coating was obtained using emulsion (G-25, 50 % of the weight, product made 
from Mizutani paint) 50g, and colloidal silica (********** AT-50) 150g. namely, the beaker made from 
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500ml still 10.8g of distilled water, 5.0g (20 % of the weight, UH-420) of thickeners, 4.0g (******** 
EP) of dispersants, LOg (emulgen L40) of wetting agents, and a surface-control agent - 80g (JR-603) of 
titanium oxide is added gradually, adding 0.8g (****** 8034) and agitating by lOOOrpm by the dace 
spar After setting a rotational frequency to 3000rpm, churning was continued for 15 minutes, emulsion 
(G-25, 50 % of the weight, product made from Mizutani paint) after setting rotational frequency to 
lOOOrpm after that 50g — colloidal silica (********** AT-50) 150g is added further Furthermore 60g of 
water and 12g (**************) 0 f film formation assistants were added, it carried out for churning 10 
minutes, and white coating was obtained. 

[0065] With composition of coating of the above-mentioned example and the example of a comparison, 
composition of coating of other examples and the example of a comparison is shown in Table 3. 
[0066] About coating of an example and the example of a comparison, the sample was produced as 
follows. The water 1 5 section is added to the coating 1 00 section obtained in the example and the 
example of a comparison, and it is 200g of coverages/, and m2 after sample adjustment and to a 
70x1 50m slate plate. It painted with the spray gun so that it might become, and it was left for seven days 
in ordinary temperature, and the paint film was formed. The examination panel for stain resistances 
made from L character type stainless steel was painted with the spray gun like the above, and was 
produced by leaving it between seven days of ordinary temperature. In addition, the L character type 
panel made from stainless steel is constituted to the ground by the perpendicular plate (width-of-face [ of 
20cm ] x height of 30cm), and the inclination plate (the width-of-face [ of 20cm ] x length of 70cm) 
prolonged from the upper-limit section of this plate to the slanting upper part at the angle of 120 
degrees, and the edge of an inclination plate can be support* 
[0067] And when it was made the following busing 
<mmtintw> * * * *-mgrt y4 iw ^ a direct weathering 

test, and resistance to contamination were evaluaK^Tthe result shown in Table 3 was obtained. 
[0068] [A test method and the evaluation technique] 

(1) lOOg of shelf-life coating was paid to the 200ml container, it stored for ten days all over 50-degree C 
hot-air-drying kiln, the status of coating was observed visually, and the following criteria estimated. 

(2) Applied on the glass plate with the paint film plasticity doctor blade (four mills), it was made to dry 
at a room temperature, the paint film was observed under the microscope, and the following criteria 
estimated. 

(3) The Scotch tape peel test was performed by adhesion cross-cut 2mm width of face, and the case 
where all of 100/100 and the squares exfoliated the case where the squares do not exfoliate at all was 
displayed as 0/100. 

(4) It was immersed for 20 days to waterproof underwater one, the status of a paint film was observed by 
viewing, and the following criteria estimated. 

(5) It was immersed in NaOH aqueous solution for seven days 30% of alkali resistance, the status of a 
paint film was observed by viewing, and the following criteria estimated. 

[0069] (6) The freezing test of 50 cycles which make it at -20 degrees C for 16 hours, and make 8 hours 
1 cycle at 20 degrees C was presented with the test panel which was under frost-damage-proof nature 
city water, the status of a paint film was observed from viewing, and the following criteria estimated. 
(7) The appearance of film 1 8 months after a roof exposure test (gloss, a crack, stain) was observed, and 

[0070] (*^|f^^ the stain-resistance view, and observed visually 

by stain d^fflf^^^RSfedTeBlon six months after, and the following criteria estimated. 
(Criterion) 

O There is no change of :paint film, there is almost no change of a fitness 0:paint film remarkably, 
change of a fitness **:paint film is small, change of a level **:paint film which is satisfactory practically 
is a little large, change of the level xrpaint film which a problem produces a little practically is large, and 
it is [007 1 ] . [ lacking in practicality ] 
[Table 3] 
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As shown in Table 3, in coating of examples 1-6, the 1-2 rank grade improvement of resistance to 
contamination, a direct weathering test (weatherproof), the durability, etc. is carried out compared with 
the example 1 of a comparison. Moreover, in the example 2, a paint film plasticity, the product made 
from adhesion, resistance, etc. can be improved, and the well-balanced paint film physical properties are 
shown so that clearly from the contrast with an example 2 and the example 2 of a comparison. 
Furthermore, the gloss of a paint film can be adjusted in the large domain by using the emulsion 
containing a colloid silica. Furthermore, fire retardancy can be given in the examples 2 and 3 using the 
high emulsion (synthetic examples 8 and 9) of the content of a colloid silica, without adding a flame 
retarder. 



[Translation done.] 
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;l«o*R*&*H t "Cft & IS*B 1 I BSiW*tt^ ft 
*&afiRSiiteJ«5:< f: i-«««£KT*SIII*J!ll 

[ft#a 5 ] i o o suv ix , a 

Q-f H*^'J*tt^3~5 0 OMSK, af-tfftta* 

stts o . 1-20 wmx'hhmm 1 faa«*tt# 

ft*. 20 
[ iif#JS 6 3 Wt^im^&tf 10nm>-l//mt 

ft 1 IB«<9#tt$HR#. 
[ R$g 7 3 . (1)7 JHS8HBB 

<9#ftT. (2) K«S/y*ttfl«Bte. (3) # 

(4) KVWiUKfr£*^a#tt4HR*<0 



[000 1] 

£37i LflfM^*S'x^fcr**^^«WJ3 

8?. Mmm&b°Z3yhv->W®.%n 
[0002] 

ti^mmmixu., v~?~t mm t <r>^ 

&fc>'-hfr"C£K Sfc.-HEaa-f KttS/yj&fclTBI 
-CJi. a n-fFtti'y 

ffiTU 3D-f K«i^y*t:J:i?®ftttfc«IBB«ttfc 
i 1 *7 >X <k < W££ •£ 6 CI J: **fflrc 

ft*. 36fc» ItfletfSftfciaH-ftllL ^ya. m 

[ 0 0 0 3 1 IXOanJ Htt^y^fcfflWf 

yv-fctflawr^s-e-ifcif). WW59-7131 

6-*&HL ^HS6 3-3716 8#4MMcJi. 



ax?- u yft^isti^ irw-r sii*^7 ia«i7)*tt^ft 

[|f*3H9 3 (4) h*-/t/fi£ft 1 0 OJtlSfcH L 



t. (i> y-*yfra«ttMo. i-2oa«^ 

(2) 3D-f F#S'y#«fl 1 3'^5 0 0fflt»» (3) Xr 

■f *y&m&m&no .i~2 o£*8£J8vi&gi&i 

imm 103 ( ia ) s -t^ieswT^y-^-y 

JHKSfflWfcffttT, (lb) Slf.5-fe;uatS$:Si.l>y 
-*>#HYStt#]tf>#&T, Xii (lc) B#*-fe/HSl£ 40 

&mi&s-*yftw%®$icr)ip&TX'hix. it>>i> 

(3) ^s^/MteSHHK: (2) ao-f Ftt^'J^Stf" 

i fflt a<: o 5 *^JiiTcoi^-effl t^r s t*^ni 

S^r-r « fg^fl 7 iet8<7)*fi*ftf*^l?Jg^ffi. 
[ f££3S 1 1 3 Ur&X 1 Ei^ttfl^MtrCMS § *t 

x^hmwmm, 

[ mm l 2 3 a d m v y t ay 

p&tK mm&%x\ tt#/at=i oo/o-so 

/5 0 (Mttt) tft**tt««ftt18JSSftTt^ll 



»«s*i*«-c. #^t*»Ky v-fc<o«»tt < Htt 

ffi< . fMl36«W-ttTft&!t«), af^cOiR^, ftftA 
*^<. »Rfc^9-y^*%4^4«^*«fti5s SAtt 

[00043 #ffl¥9-194208^$g(c{J, an 

*S^S^<0*tt*ftft t ww- ixit *>m 3 *IT o 

4. U»t, flllfcLrjStJKcatflBWWa^SOnm 
filT^an-f H*^y*tflffiLfc«^, BHMM'Oft 

3fjeL/;3T/S/x;P«J|^tt?t#ifctt, * 
0, a^hWfc^fJTft*. Sfcfcii, ^ 
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[0005] 

t * v&ommffli mm & ; £ 
m^)-?--k t yx>vtirhar/^x)vm.^^a. 10 

rj n a h"*v- y tim- mmmgjk a y 

*«S-CS SMfWft£ii&ir£ £ t . 

&. 20 
[0006] 
[«HHHfrf 

*m*. tttymsmmmmirix, acM 30 
mk int. ytAxmm. 

„ H>Ti21S'^S ; f <m-^tf-W.t 10nm-l /im 

[0007] *E*tt4MWMi. (1) y 40 

^^TOSffiffl^ffttT. (2) a cM F# y #8 
^fSBK, (3) ^^ytt^i^vl^lS&^L *f- 

jfr^JteSStHte (4) f-;Mi*ft£fi-& 

[0008] 

aaj H^'J^fe^i:. ZOisV tiffin 50 



SflWcL» t^M^*tti/xA'*«jfiLri>*. Ceo 

[0009] an>f Ktt^U^a^ ( an^f *^y 

fcL/ttt, *i&ttfi5nm~ljLim. JffiL<ttl 
0-1 0 0 nm^^*|*Bfflfcoa«!^3n>f K (ff 
*) 4"iSM?*. an-fiOPS'yafcoirvCtt, #§5ag 
5 3-1 1 2 73 2^1, 0 5 1^ 

®, [§157-5165 3-9&WS: 4. 
[0010] an-f Httv';^{iV;u-y^T'ii^l, 

«. an4 H«^y**V;l'-y;Ui6 , cllK't*«^fc 

15. Werner Stober et al ; J. Colloid and Interface S 
ci., 26 , 62-69 (1968). Rickey D.Badley et al ; Lang 
muir 6, 792-801 (1990), gftttAR, 61 [9] 488-493 

[0011] an>f Ktt^y*OT&IHM4, BMt^ 

V-fvn-XL (^©^4 0-6 
Onm) , XZ-f-y^X-YL (¥%S@5 0-8 0 
nm) N ZS-fv?Z-ZL (^©#7 0—1 0 0 
nm) . PST-2 (¥%$K£2 1 nm) . 
?X2 0 (T%S@1 0-2 Onm, S iOt /Nat 
0>5 7) . ^y— fv^^3 0 (TiSttffil 0-2 0 
nm s S i O2 /Na2O>5 0) , Z/~r>y?XC 
(T^KSl 0-20 nm. S i O2 /Nai 0>1 0 
0) , ^-t7?XO (T^teSl 0—2 Onm, S 
i02 /Na2 O>500) , X/— f-y^X50 
%SS2 0-3 Onm) ^rt't LTA¥T£ . M<<ft 
(#) 7r54 ^AT-4 0 (T^ftSl 0-2 
Onm, ffl^4 0tl%) , Try J hAT-5 0 
W*3&&2 0-3 Onm, 0^5 Ofi*%) %b'b 
LXX^X'^l (^rfc. SiOz /Na 2 0(i. 

^-f *k *iww- h y »7 a ( n a 2 o idm: ) fio#«m 

JiW**£, Tt^^ hAT-4 0, AT- 50, 
-f'^^40, 5 0^h'AW*tV\ 
[0012] an>f H«J<y^tt, ±rtE4W*ZlWt^-f 

y^A&h'Sr^/C-evvckJ:^. an^fPty'J 

ft^y^A. TkiHfcy-?-^. rv^r-r^i:) 

igS (rh7^f-;l^ry ; e^^A55ri:') Sr^T^tt 
[00 13] i«J:d*3D>f K«v-y*feTO, il 

ra, 5^y^a : F«^aiiffc5^/«^sitjft*}Kst 
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[0014] ^f-Jj-yttfi^ttSt UTtt. ^f-^V 
tt7^**;t/S^^J, ^ < 1 1> 1 ocox^yygsF 

[0 0 15] *f^yft5x*/«t LTii. 
If. 2, 2' -TVt'X [2- (2— f SrV'Jy-2 
-4/k) TDA-y] ZJSKIS] (i(WiaW3JI (*) . 
jfj§>&VA044) . 2, 2' -TVtrx (2-755/* 

y^nA-y) zaffl«] (ftxtBSxs (») , msutt 

V50) %iT* t «K?r#*. *^yffit'^#4*t 
LXMt, flUlf. U7) 77 >;/MK2-b Kn^T" 
a\£frhVX+A>7y i £-*>J*?v94 K (S#&Ii 
(*> SS, ^yyv-QA) . U7) TtVtVtkVC 20 
i-4 7/1^/1/7*5/02-3 m^fWf4»r 
y*:z ^.Aig [ ( * ? ) 77 V /l^xf-zl^ hV * *)V7 
y*-*;&7u=y4Y. (.X7) 77y/P&xf-A<hy 
xf-^ry^-^A^n^-^ h\ U7) 77y/H?x 
^y**fvl^yy7P7y^»>A7n7-'1' K&fc'] =3: 

[0016] #ffivSte&£#-f Stf^fyttt'^Mi* 

#& W£fcf, U7) 77 y/Pg*y'Ci- 4 T)V 30 

*/W7$VCt-3 7/^^X^7/^417^*-^ 
A£[ (*7) 7 9 V Mtix-W ^f-;«-/Cs-» 
7/1^/1/7^-^7054 Kfcif] . N-7/M^ 
-N, N-y*7y^x7/-/t/r$y«g^ (MSCI 
IS? (ft) . SDX-23 6) «r^*«Wi?T**. 

ttK**t s^f-^yttb'^ypmdtfWi, «ne*f-^y 

[0017] #^:*yttM&«fS»7>{£Jatii\ nn4 

ar» trauma* 1 o o lt . o . 1 ~ 2 0 

3*& fftK&O. 5~15fi*|p s 

<{il~l OSSMSg*?**. nn-f Fftyytffe^- 

5~15M», Sfcfc#iL<ttl~10:lJHfll* 

[0018] t*-/i«£fMi x «««a^tt*»fcT» 



7) 77y>WMUt*. SfSfct'xwMUM*. t'x/i, 

[0019] ( * 7 ) 77 y A«7/Mf /1/XXr/HB 
CXf-* (Xf) 77<;y-K x+fi> (Xf) 79V 
y-K n-Xfii -rnbVM.* 7) 77 'J y-K 
2-*+fr-2--hvTv*:A> U7) 77'Jy- 
K n-, i-, s-Xtiit-f+JUXf) 7?Vls 
-K n-Xfit-^yf-zM*?) 77'Jy-K 3 

-^y*/K.X7) 77'Jy-K 2. 2-s^*fvi'7 

•*-zK;*7) 77'Jy-K n-'Vfy/M.X*) 77 

'Jy-K -fef-/M.*7> 77 ] )U-b. n 

U7) 77UV-h, 2-X^/l/A.df^;p (^?) 7 

7 U y- h , 4 -.Xf7t/- 2 -rnbVt^y-f-A- (^ 
7)77yy-K n-^77ri>/K^^) 77'Jl^ 
-hfciV) (/7) 77U/H!Ci-2o7/l^f/l'X^T/U 
M] , >-7nT/W^ 77U1-— h [iv^PA, 
^fiv/W (^7) 77'Jb—h. y^O^y^/U (X7) 
77'J^-h^ri:'] . 7=7)V*iV (X?) 77Vls-h 
lOitfr I*?) 77>)}s-b%b'l , 
7 ) 77 y U- h [2-4 V ?K/^/> (^ 7 ) 77 >J 1^ 
- h . 2 - y/W/P-/Wf* ( * 7 ) 77 'J h . 
5 - //t^-K/I^y- 2 — Y iV-X f-/K p< 7 ) 77 'J P 
-h, 3-/^-2-7/^/^/^^ (^7) 7 
7yix- h^fc'] . bHndpy/^#W (*7) 77 'J 
/l/8xxf/H [bKn^ri/Xf-zW (p<7) 77 'JU-- 

2 -b Kn^yTDb°/K^ 7) 77 yi^-N. 
2, 3-yt Ha#y7 , nbVMf-/P-7'f-/K^7) 
^77yU"-h^f ] , 7^3dfy«XJi7x7^yS 

7?'J/HufA«[2-^ h^-yxf- 
/K^^> 7^';p-h, 2-xh^yxf-/K^7) 
77yy-h. 2-^ h=3fyp<hdryxf-/K^7) 7 

7'jy-h, 3-^ h^yy-f-^ U7) 77 yy- 

h N x^^h'h-;!^ (^7) 77>Jy-K 7x7 

dfyx^/p (^<7) 77'jy-h^y] . x,-ffdfys# 
*• (^7) 7? y/nxxf /hs [T'yyy^ (^7) 

T7yu-N5:fc'] s Aoyya* (^7) 77>;/Ht 
x^f/HH[2, 2, 2-hy7/U^nxf-/K^7) 

77yy-h. 2, 2. 2 ~ h y 7/i/^nxf-/i.x^-/i/ 

(^7) 77'jy-h, rh57/P^-D7'nb'/P (^t 
7) 77 yy-K ^-9-7/^nrabVl^ (^7)7 
7'yy-hs ^777/^o^>^ (^7) 77>jy 

-K / ^r77**7/P^nry/l' (^<7) 77yy-h 

=5:f ] . (^7) r^y^rsKacwitf, (*9) 

77>J/l'7SH, N-Xf-/K>7) 77UA-75H, 
N-n-7'f-/K^7) 77'J/l'75 K. N-i-7*o 
b'/K/7) 77y/U7Sh' s N-t-7*^/K^<7) 
77y/l'7Sh\ N, N-yVf-/K^7) 7?Vfr7 
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>X)V-fcy&. (xf) 77V)V7$ytuxz)V\-v* 

WVt-^A^o?^ K\ i/7*>b> 77 
'Jfo7$.h\ (^^) 7?>jD-Y;H&;P*yy. N-^< 

/7;Mf>M*?) 7?yu-h [yV^rsyxf- 

)V (Xf) 7? 'J U- ]-&£:] . isTyfot'-Jim 
[ (*7) 77>)n~h VfrZb'l . b'x/UxXr^ 
(WAtf. Bat if) . ^#^t'^;HL^l (W 

£ff, ^f-vy. p-^noxfi/y, t-7*f-;kxf- 10 

c 7?y/t#, on**, vmv», 77 

wig [ t-bxii-fc y il t'^^x/w* y$t- m; n 

-S&vW 5 F&fc') . N - V=A&m/ifrtfy9M 20 

y) , «§S8l5Sb'x/MiMft (N-h'^h'n'JKx 
N - b'-;l/jf4f if V U K y . 1 - b'^/M 5 rV-;k 

4-t'^try^'y^rt') N N-t-/ws <n- 

3 K, N-t*x;l/T-feh75 h\ N- 1'— ;l/-N-^<f- 

;l/7*-teh75h'&£:'> , ^ayy^t'^m** (b* 
-^n^F. b'yf y^n^-l" K&i*) , b'x^r 
iV^V-x.-TiV®. (mttf. ^f-^t*x;Px-f-;P5r 30 
t*) , y« (x-f-L-y, rabl^y, l-7r 

y, JV7t>%Z) %Z*m7jk?ZZ>. <rft£>Ob'x 

£ 0 0 2 0 ] if* LvitrjyMUMfefcfi, ) 77 

4 ' --fvrD^jfvy^x-i/yy 7?y 

U-K 1, B-y-fl^y^ 77VU-h. 
1, 4->-^n^^l^y^f-ky 77VU 
-K xfl/>/'j3-^y 7?yu-K y 

x^-iyy^ya-^i/ (^^) r^UV-b, MJxf- 
l^y^tla-^x 77'JU-h. fh7Xfi/ 

y^ya-^y (^^) 7?yy-K t\-=?*^w 

V 7y*yy-K yMvrnb-'Jf y/'Jn- 

* y^y^ 7?yu-K ry/M**) 7? so 



yy-K 1, 6-y 7^y;U7S K^if 
y s N, N ' -.Xf-W-yb** 77VJl>7$ b\ 

N, N- ( l , 2-vfc Kn^y) x^yy fx 

^)7^y^7Sh\ 2, 2-^f-^-l, 3-h'J 

^f-yy^ 7?yu-K 7ix^xfi/yy 

77'Jy-K 2, 2, 2-hy^anxf-y 
ry ; J (*7) 77VU-b. ^y ?x y X y h 

y {**) Truis-v. hy^f-n-^Ta^yhy 

(^^) 7701— T-YvMr-n-iVtty'rYv 

(x?) 7?o\s-v. l. 3, 5-i-y (j<^) 7? 

yo^;t^sdf^fb Kn-s-h V7 : J>, fx {jtf) 

77VJU7^m^ x^-yy'yhy 

v-v, rnb-y yyhy (^<^) 7?yiy- K b'x 

;U7y;^^y7-fef— h^t'^f^n-S.. ^h.^^ 

y*£y, 2ty±<r> (x?) 7^un>f^a»*t*#JI 

#: (x^y/ya-^^ (^^) 7? yu- 

C 0 0 2 2 ] fcfc, Mat*x;t,#ft#c{i, IftRCS^S 

■c&. as. ^7xte^a^-3o-8ot;, »*l< 

(±-2 0~5 0*0. ^IC!0~5 O'CgJg^b'x/l/a^c 

[0023] fx/i/M£fc£; 3D-f Htti/ y ^S^t<7) 
JMMtfciJWKtTaHR?*. t'x;u 
fi-^frl 0 OMMmzttl-C, nuA h'^y y^tt^ 3 
-5 0 011». »iL<(ilO~3 0 0a*a!, 3^ 
fc#4t<tt2 0~2 0 0«ias (Witf. 30-20 

[0 0 24 ] Zftkd ^K-StS^S^Wl 1 
JDttTStts 1 Onm-lxzm, »tt<(±2 

0~5 0 0nm. #H2 0~2 0 0nm (W^tf, 2 0 
-lOOnm) gST'J> 0 . ^ifc^tt^ 

[0025] *tt#tt#|C4$Vvc - ^fttJ^f^T** 

yy*SrrJ7fcL. b*x;H^:^v x ;^i:tS37/ 
[00263 *»H«*ttiHWWi. *tt«Wo|>, 

(i) y-^y#®stt^j«#ftT, (2) Miaan-r h* 

ftts*. (4) mit-^mzmstz z 1 1 x 

[0027] yx*y#BiSffiW ( MBWXIiirtBSg 
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a> t ixn. mttis sen i^i->> ^d-y m 

7*3 -/k t*-A*&flc [ 7?'JA«t Ho 
^^T^df^xxr^, 7/t/**fx/i/x--f;k PSS 

■*-4#«i3U;8ate*] . * y^^i^vyxji-e 10 

y. xf-u-y^-f-f KtfflDft&fc") fcifjfiWfcit 
4. tflttfcLTtts 7y#-£t#!fc£5£fl^£## 

[ 0 0 2 8 ] if 4 U J'fWHBSfflWfctt, *V 
x^-uy^-^f-;i/7i^y|/x-r;l/ (TEE (J*) H, x 

;l^x-r^ (ft£ (ft) If, x-?A^y920) 

itf y S'Xf - ]✓ yc s - * o TVHfA' 7 x x/Px-yvJ/S: 

if] » #U3r4ps/T^i/yyo7^*s^*CiifU5i' 

yxft/ y-# U tf^ y7*n f !✓ y7*n -y ?*m&& 

(ftmn^m (m m, r;^»/?L6i, l-6 



#y**i/xrf'i<v7)V*}Vy *-)Vx.-Tiv [ l -7 

VfrX^is* - 2 - y x * 7 x —>vtt y x 9 J— 
/K9x?-uy:t*-»M YW&m (x-f-w-y^Hf-^ K# 

flU*5~~5 0^/P) , WMitXM (ft) S, NE-1 30 
0, 2 0. 3 0, 4 0) =Srif 3 =Sfifj5****t*. 

[0029] ;-*y&m-%mimmm±. mm 

SUr? .3D-I v 'J ^ft? 1 0 0 SlgffCtt L-T 
0. 1-2 0M«» ff4.L«40. 5~15S4gff. 

- 1 0 0 M»fcJtt« y x*vttMBStt*l 

*)<!faB«i. ffllitf . 0. 1^20MM3.mi<ii 
0. 5-1 5fiftgff, $£>fc*FiL<ttl~10*t» 

aarr**. 

[0030] *&BJj-cii, 3n>( ?)Vi/ U ^m?t^f- 40 
* yttS£*Stt«£i»*§-fr4 . 

[003 1] af-tfvM^iStHMfi***:^^ 
vHHMfC&4*£. 4riW-4 9^*/HcJ: 9 tTxA# 

TSF$5&C*4*&. IS (ffitt, ttRSrif) t J: 0 p H 
-8 (Wilf. 7. 5~8) g0rc*£3-£44Mf«ff* 
[0 0 3 2] fltftLfcan-f K^U^i-i^f- 50 



jJ-ytt^x^/WS^SttSSr^^^S-^StJi, IT 

ia/-Ji-y^ffivgttS'J^*#^T®*§*4«o* i »* t 

i*. 7x*y#H&14M^MT?-i&«3-i2-4i:, y 

tt^ffiTU «W/Wfci/w<$:4. y-^y#ffivS 

flW"4. 

[0033]$ i "J^-fcJ&f-tfytt? y'^fi^- 

aaaae*)*** ( i~2oa*%s^eD*i^t) * % 

jfcSSfcatffL**^ 8TF (fiUtf. 1 5~6 0#fM 

[ o o 3 4 ] ?ua^t-«tw^ffiffl$ni>r- 
5 ^^fi^-gffiat t^m****^ « gag* 

*4fcftt=T~*>'#li«ffiBtifi[iBl,T fc J: v>. 

[0035] ^^ym^jpm^mm<mmM 

[0036] *^BBtci5V^T, t^/miMWi. MB^ 

4^fiA#jM(*a^t 

4?WtS-^a-C*4, IL-ftfi^tfeV^li. HST'#i 

«XI4BW«fc*M**aairi,T R^^-tT t J: < , ?L 

UTK«S«4^-h?L^Ut*i6iSrif*«fflT*4. t 
fc, SJ^(^imxtd£Hm(zJMU|cSr82lDt4* 

ii^ftftiiH-TftoTt J: <3Wfc 

[0037] ^f-^ytt5i/'^^fi^tta*^^y 

(M^m^>-hm^izis^x(i^-bifi± 

BRMHi: IXIZ. Witf. SSIMbtt (jiftlbjcX^ 

if) , 3nsntB (Jisawj^, jS^eryt-^A 
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tf. (4) t^M^flelOOMMfcitLT. (1) J 

-tfyffDKSttffJO. l~20fiSgff. (2) 3n-f K 

Stta 0 . 1-20 fiSgpSS^^H* 1 * 4 . 
[00 393 £OJ:3 ! 5:RJfcte«fc937/yx^«3i<0 

i i: #*T'# & . * fc . *JMH-«± 

tffl*8*$-£fcSL (la) B5#S-ir/kSgg(CMC) 
*te^ftaW»fe;h.*. ifc. (lb) &#S-fe;M8££ 

[00403 SfcC. (lc) W5-fc/l'»*£tt;i*>' 
-^y^SStttfj^ST, (3) ?^;Pa^Stt» 
£ (2) an-f H^'J^HWcafcOWSiff 

awst-castr*, Witf. ao^Kt^y^&ifi 
oo tr. 9i/**^3t^gfflio. i-2fi 

*f£L<li0. 3-1. 5*1$. #£0. 3- 
■WctlM***^ 3D4 K«i^y*«f l0 01l 

10 0*MWC**LT. ^y^a^fxSO. 1-2 

mmUs mt<no. 3-i*assajg<oiEH*^iM 

SIT* £ c 

[004 13 £4*. *B»#fciJor. BMfS-fc/WMt 

(cmc) kit, an-f K«^y*8eF^«ET N 

y;MM^M*TO«SM&fc*fcJ: D«flrt"4*«. 

&zttf?z&. mm. a n^n^y 

b. >%m&mtot&ft s *M&mi±* < & 
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1 2 

^]Ntffc£4W5*A**fc«[JgU CMCOT^ 

u cmc zmthm%xn&-t h t . 37/^**11 

[00423 ^^M^ZH^X , fi^-fcOiHF-fiA 
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